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57 ABSTRACT

Alens unit includes a lens and a reflector hung to the lens. The
lens includes a bottom face, a light incident face formed in the
bottom face, a light emerging face opposite to the bottom face
and a lateral face connecting the bottom face with the light
emerging face. A wire extends through the light incident face
and the light emerging face. A top end of the wire is attached
on a block disposed on the light emerging face, a bottom end
ofthe wire is attached to the reflector. An LED module incor-
porating the lens unit is also disclosed.

20 Claims, 4 Drawing Sheets
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LENS UNIT AND LED MODULE USING THE
SAME

BACKGROUND

1. Technical Field

The disclosure generally relates to lens units and LED
(light emitting diode) modules, and more particularly to a lens
unit having a movable reflector, and an LED module incor-
porating the lens unit.

2. Description of Related Art

Nowadays LEDs (light emitting diodes) are applied widely
in various applications for illumination. The LED is a highly
pointed light source. Thus, light directly emitted from the
LED may form a small light spot. However, the small light
spot can only illuminate a small area. In order to achieve a
large illumination area, a large number of LEDs are required
to be incorporated together, thereby resulting in a high cost.

Therefore, a lens is used with the LED to modulate the light
distribution of the LED. The lens can diverge the light emitted
from the LED to thereby illuminate a large area. However, the
light modulation capability of the lens is fixed once the lens is
designed and manufactured. Thus, if different light distribu-
tion of the LED is required, the lens is required to be rede-
signed and manufactured, resulting in a high cost of illumi-
nation.

What is needed, therefore, is a lens unit and an LED mod-
ule using the lens unit which can address the limitations
described.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the present embodiments. Moreover,
in the drawings, like reference numerals designate corre-
sponding parts throughout the various views.

FIG. 1 is an isometric view of an LED module in accor-
dance with an embodiment of the present disclosure.

FIG. 2 is an inverted view of the LED module of FIG. 1,
wherein an LED of the LED module is removed for clarity.

FIG. 3 is a cross section of the LED module of FIG. 1.

FIG. 4 shows a light distribution of the LED module of
FIG. 1.

DETAILED DESCRIPTION

Referring to FIGS. 1-3, an LED (light emitting diode)
module 10 in accordance with an embodiment of the present
disclosure is shown. The LED module 10 includes an LED
40, a lens 20 covering the LED 40 and a reflector 30 movably
connected to the lens 20.

The lens 20 may be made of transparent material such as
epoxy, silicone, glass or the like. The lens 20 includes a
bottom face 22, a light incident face 24 formed in the bottom
face 22, a light emerging face 26 opposite to the bottom face
22 and a lateral face 28 connecting the bottom face 22 and the
light emerging face 26.

The bottom face 22 is a flat and circular face. The light
incident face 24 is defined in a central area of the bottom face
22 and encloses a cavity 200 to receive the LED 40. The cavity
200 has a diameter gradually decreasing from the bottom face
22 towards the light emerging face 26. The light incident face
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24 is an elliptical face with a long axis perpendicular to the
bottom face 22, and a short axis parallel to and located within
the bottom face 22.

The LED 40 is received in the cavity 200. The LED 40 may
be made of semiconductor material such as GaN, InGaN,
AllnGaN or the like. The LED 40 can emit visible light when
being powered. In this embodiment, the LED 40 is a white
LED 40. The light emitted from the LED 40 passes through
the cavity 200 and enters the lens 20 via the light incident face
24.

The light emerging face 26 is located above the bottom face
22. The light emerging face 26 includes a concave face 262
and a convex face 264 surrounding the concave face 262. The
concave face 262 is located at a central area of the light
emerging face 26 and opposite to the light incident face 24.
The concave face 262 has a curvature less than that of the light
incident face 24. The convex face 264 connects the concave
face 262 with the lateral face 28. In this embodiment, a
junction between the concave face 262 and the convex face
264 is smooth and curved, and a junction between the lateral
face 28 and the convex face 264 is abrupt. The convex face
264 has a bottom lower than a top of the light incident face 24.
The light emerging face 26 can diverge the light from the light
incident face 24 out of the lens 20, thereby illuminating a
large area.

The lateral face 28 directly connects the convex face 264
with the bottom face 22. The lateral face 28 is an annular face
perpendicular to the bottom face 22. The lateral face 28 may
be further coated with a reflective layer for reflecting the light
from the light incident face 24 towards the light emerging face
26.

Also referring to F1G. 4, a slot 202 is defined in the lens 20.
The slot 202 extends from the concave face 262 to the light
incident face 24. The slot 202 communicates with the cavity
200. The slot 202 is aligned with a central axis O of the lens
20 and perpendicular to the bottom face 22. A wire 36 extends
through the slot 202 to hang the reflector 30 within the cavity
200. In this embodiment, the wire 36 is rigid so that the
reflector 30 can be stably hung in the lens 20 without being
swayed. Preferably, the wire 36 may be made of metal such as
copper or aluminum. The reflector 30 is fixed on a bottom of
the wire 36 to be hung between the light incident face 24 and
the LED 40. The reflector 30 includes a connecting face 32
and a reflective face 34 opposite to the connecting face 32.
The connecting face 32 is flat and directly connects the bot-
tom of the wire 36. The reflective face 34 is curved and
protrudes towards the LED 40. The reflective face 34 can
reflect the light from the LED 40 having a small light emerg-
ing angle (i.e., the light having a small angle deviated from the
central axis O of the lens 20) towards the lateral face 28,
thereby reducing intensity of a center of a light distribution 50
of'the LED module 10. A block 38 is formed on a top end of
the wire 36. The block 38 has a width larger than a diameter
of'the slot 202 so that the block 38 will not be dropped into the
slot 202. The block 38 abuts against the concave face 262 to
hang the reflector 30 in the cavity 200.

A height of the reflector 30 can be adjusted by coiling or
releasing the wire 36 on or from the block 38. Therefore, less
ormore light emitted from the LED 40 will be reflected by the
reflector 30, thereby changing the light distribution 50 of the
LED module 10. Furthermore, the reflector 30 can be
replaced by another reflector by separating the wire 36 from
the block 38 to remove the reflector 30, and then attaching
another wire with the another reflector on the block 38. Thus,
the light distribution 50 of the LED module 10 can be varied
more favorably.



US 9,261,260 B2

3

It is to be understood, however, that even though numerous
characteristics and advantages of the present embodiments
have been set forth in the foregoing description, together with
details of the structures and functions of the embodiments, the
disclosure is illustrative only, and changes may be made in
detail, especially in matters of shape, size, and arrangement of
parts within the principles of the disclosure to the full extent
indicated by the broad general meaning of the terms in which
the appended claims are expressed.

What is claimed is:

1. A lens unit comprising:

a lens; and

a reflector; and

a wire hanging the reflector to the lens;

a light incident face and a light emerging face opposite to

the light incident face;

a bottom face opposite to the light emerging face;

the light emerging face comprising a concave face and a

convex face surrounding the concave face; and

a lateral face directly connecting the convex face and the

bottom face, and the light incident face being an ellipti-
cal face and spaced form the lateral face and the emerg-
ing face.

2. The lens unit of claim 1, wherein a slot extending from
the light incident face to the light emerging face.

3. The lens unit of claim 2, wherein the wire extends
through the slot.

4. The lens unit of claim 1, wherein the wire is rigid.

5. The lens unit of claim 1 further comprising a block
abutting against the light emerging face, wherein an end of the
wire connects the block, and an opposite end of the wire
connects the reflector.

6. The lens unit of claim 5, wherein the block abutting
against the concave face.

7. The lens unit of claim 1, wherein the light incident face
encloses a cavity in the lens, the reflector being hung in the
cavity.

8. The lens unit of claim 1, wherein the light incident face
being defined in a central area of the bottom face.

9. The lens unit of claim 8, wherein the lateral face being
perpendicular to the bottom face.
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10. The lens unit of claim 1, wherein the reflector com-
prises a flat face directly connecting the wire and a curved
face opposite to the flat face, the curved face protruding in a
direction away from the flat face.

11. An LED (light emitting diode) module comprising:

an LED;

a lens covering the LED, the lens comprising a light inci-
dent face and a light emerging face opposite to the light
incident face;

a reflector hung between the LED and the light incident
face of the lens by a wire;

the light emerging face comprising g a concave face and a
convex face surrounding the concave face;

a bottom face opposite to the light emerging face; and

a lateral face directly connecting the convex face and the
bottom face, the light incident face being an elliptical
face and spaced form the lateral face and the emerging
face.

12. The LED module of claim 11, wherein the light inci-
dent face encloses a cavity in the lens, the reflector being
received in the cavity.

13. The LED module of claim 11, wherein the wire extends
through the light incident face and the light emerging face.

14. The LED module of claim 11, wherein the wire has a
block attached to a top end thereof, the reflector being
attached to a bottom end of the wire.

15. The LED module of claim 14, wherein the block abut-
ting against the concave face.

16. The LED module of claim 11, wherein the wire is rigid.

17. The LED module of claim 11, wherein the wire being
perpendicular to the bottom face.

18. The LED module of claim 11, wherein the lateral face
being perpendicular to the bottom face.

19. The LED module of claim 11, wherein the concave face
has a curvature less than that of the light incident face.

20. The LED module of claim 11, wherein the light inci-
dent face is recessed from the bottom surface inwards for
receiving the lens and the reflector, the light incident face is an
elliptical face and has an apex, and the wire penetrates from
the apex through the lens.
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